



















Projectile with Drag 
 
S. J. Newman 
 











UNIVERSITY OF SOUTHAMPTON 
 
 
SCHOOL OF ENGINEERING SCIENCES 
 
 











































(c) SES University of Southampton All rights reserved. 
SES authorises you to view and download this document for your personal, non-commercial 
use. This authorization is not a transfer of title in the document and copies of the document 
and is subject to the following restrictions: 1) you must retain, on all copies of the document 
downloaded, all copyright and other proprietary notices contained in the Materials; 2) you 
may not modify the document in any way or reproduce or publicly display, perform, or 
distribute or otherwise use it for any public or commercial purpose; and 3) you must not 
transfer the document to any other person unless you give them notice of, and they agree to 
accept, the obligations arising under these terms and conditions of use. This document, is 


























































 A v u   =






























































































t a t v y
t a t u x
y
x
    











  y h h ST     (6) 
 
 
 
 
8
 
 
 
Flat Plate Drag Area     
In order to gain an estimate of the drag of the aircraft, three situations are considered: 
 
1.  No drag – zero flat plate drag area 
2.  Flight in conventional fuselage attitude – flat plate drag area is projected frontal 
area, assumed to be circular, based on equivalent circle radius 
3.  Flight in a high nose up attitude – flat plate drag area is projected frontal area, 
assumed to be elliptic, based on length and width of fuselage as major and minor 
axes 
The dimensions are obtained by scaling and have the following values: 
 
Front Circle Radius  1.66m 
Fuselage Length (Belly)  10.65m 
Fuselage Width (Belly)  3.3m 
 
From which the flat plate drag area values are: 
 
1  0 
2  8.66m
2 
3  27.9m
2 
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Calculation Results 
If we take the initial conditions to be 61.1m/s (220kph) horizontally at 300m height: 
 
Figure 2  
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Figure 3 
 
 
Figure 4 
  
 
 
Figure 5 
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